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REMARKS 

L Introduction 

In response to the Office Action dated January 28> 2008, claims 4-6 have been amended. 
Claims 1-9 remain in the application. Re-examination and re-consideration of the application, as 
amended, is requested 

II. Statutory Subject Matter Rejections 

In section (2)-(3) of the Office Action, claims 4-6 were rejected under 35 U,S-C §101 as 
being directed to non-statutory subject matter. 

Applicants' attorney has amended the claims to overcome these rejections, but nonetheless 
traverses the assertion by the Office Action that the claimed "computer system" may simply be 
software modules and, as such, the claims lack the necessary physical articles or objects to constitute 
a machine or a manufacture within the meaning of 35 U.S.C §101. Applicants' attorney notes that 
the specification defines "computer .system" as comprising computer hardware, which does 
constitute a machine and thus falls within the meaning of 35 U.S.C. §101. In this regard, Applicants' 
attorney requests withdrawal of the rejection. 

Moreover, with regard to the claim amendments, should issues still remain in this regard, 
Applicants 7 attorney requests that the Examiner indicate how the rejection can be overcome, in 
accordance with the directiv es of the Interim Guidelines for Examination of Patent Applications for 
Patent Subject Matter Eligibility (Guidelines) IT. See also M.P.E.P. §2106. Specifically, should it be 
necessary, the Applicants' attorney requests that the Examiner identify features of the invention that 
would render the claimed subject matter statutory if recited in die claim. See Guidelines IV.B. See 
also MP.E.P. §2106. 

III. Prior Arc Rejections 

A. The Office Action Rejections 

In sections (4)-(6) of the Office Action, claims 1-9 were rejected under 35 U.S.C. §103(a) as 
being obvious in view of the combination of Cheng et al, "Implementation of Two Semantic Query 
Optimisation Techniques in DB2 Universal Database" (Cheng), Cochrane et al.> U.S. Patent 
5,963,936 (Cochrane) and AL-omari et al., U.S. Patent 6,438,741 (Al-omari). 

Applicants' attorney respectfully traverses these rejections. 
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B. The., Applicants' Independent Claims 

Independent claims 1, 4 and 7 are directed to a method, system and article of manufacture 
for optimizing a query. Claim 1 is representative and xe cites a method of optimizing a query in a 
computer system, the query being performed by die computer system to retrieve data from a 
database stored on the computer system* the method comprising: (a) during compilation of the 
query, niaintaining a GROUP BY clause with one or more GROUPING SETS, ROLLUP or CUBE 
operations in its original form, instead of rewriting die GROUP BY clause* until after query rewrite; 
(b) at a later stage of query compilation, translating the GROUP BY clause with the GROUPING 
SETS, ROLLUP ox CUBE operadons into a plurality of levels, wherein each of the levels has one or 
more grouping sets comprised of grouping columns, and generating a query execution plan for the 
query with a super group block having an array of pointers, wherein each pointer points to the 
grouping sets for a particular one of the levels; and (c) performing the query execution plan to 
retrieve data from a database stored on the computer system. 

C. The Cbeng_Referenc_e 

Cheng describes the implementation of two semantic query optimization (SQO) techniques 
in IBM's DB2 Universal Database. SQO uses integrity constraints associated with a database to 
improve die efficiency of query evaluation. 

D. The Cochrane Reference 

Cochrane describes a method and apparatus for detecting and stacking grouping sets to 
support GROUP BY operations with GROUPING SETS, ROLLUP and CUBE extensions in 
relational database management systems, with gready reduced numbers of grouping sets. A first 
GROUP BY (element-listl) is input to a second GROUP BY (element-list2), resulting in the 
GROUP BY of the intersection of the two lists. This intersection property is then useable to reduce 
the number of GROUP BYs required to implement the grouping by GROUPING SETS, 
ROLLUPs, and CUBEs required for the online analytical processing of data contained in the 
database. 



E. The Al-omari Reference 

Al-omari describes a system and method for eliminating compile time explosion in a top 
down rule based system using selective sampling. The system and method reduces the compile time 
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in a top-down rule based system by identifying die complexity of a query prior to applying a rule to 
an expression. If die complexity of the query is above a threshold, die present invention determines 
whether the rule should be applied based upon several factors including the type of rule and the 
position of the node in the search space. Those rules that need not be applied are randomly pruned 
ac a determined rate that prevents search space explosion and prevents the elimination of large 
contiguous portions of the search space. Pruned rules are not applied, while diose rules that are not 
pruned are applied. 

F. Applicants* Claims Are Patentable Over The References 

Applicants' invention, as recited in independent claims 1, 4 and 7, is patentable over the 
combination of Cheng, Cochrane and Al-omari, because die claims recite liixdtations not found in 
the references. 

Nonetheless, the Office Action states the following: 

5. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cheng et aL ("Implementation of Two Semantic Query Optimization Techniques in 
DB2 Universal Database**)* in view of Cochrane et aL (US Patenc 5,963,936), and 
further in view of Al-omari et al. (US Patent 6,438,741). 

As to claim 1, Cheng et al. teaches a method of optimizing a query in a 
computer system, the query being performed by the computer, system to retrieve data 
from a database stored on the computer system (see Abstract), the method 
comprising: 

(a) during compilation of the query, maintaining a GROUP BY clause (see 
Cheng et al. Page 1, Example 1, and Page 5, query 1.) 

Cheng et al. does not teach with one or mote GROUPING SETS, ROLLUP 
or CUBE operations 

Cocharane et aL teaches with one or more GROUPING SETS, ROLLUP or 
CUBE operations (see column 7, lines 26-30, and column 7, lines 44-48) 

Cheng et al. as modified teaches in its original form, instead of rewriting the 
GROUP BY clause, until after query rewrite (see Cheng et aL Page 1, Example 1 7 
and Page 5, query 1. In Ql', the group by clause has been retained); and 

(b) at a later stage of query compilation, translating the GROUP BY clause 
with the GROUPING SETS, ROLLUP, or CUBE operations into a plurality of 
levels, wherein each of the levels has one or more grouping sets (see Cochrane et al. 
8:26-42, Figure 7. This step occurs after the step listed above) comprised of grouping 
columns (see 11:62-12:15. The GROUP BY sets are comprised of columns a, b, x, 
and y), 

Cheng et aL does not teach generating a query execution plan for die query 
winh a super group block having an array of grouping sets, wherein each pointer 
points to the grouping sets for a particular one of the levels. 
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Al-omari et al. teaches generating a query execution plan for the query with a 
super group block having an array of grouping sets, wherein each pointer points to 
the grouping sets foe a particular one of the Wds (see Figure 3D, 'link mode to 
GROUP'- Also see 10:36-48, 14:28-35,41-43)' 

Cheng et al. as modified teaches: 

(c) perf ormin g the query execution plan to retrieve data from a database 
stored on the computer system (see Cochrane et al. 7:41-43). 

Therefore, it would have been obvious to one of ordinary skill in the ait at 
the time the invention was made to have modified Cheng et al. by the teachings of 
Cochrane et aL, since Cochrane et al. teaches that "a method for detecting and 
stacking grouping sets to support group by operations with grouping sets, rollup, and 
cube extensions in relational database management systems, with greatly reduced 
numbers of grouping sets" (see Abstract). 

Therefore, it: would have been obvious to one of ordinary skill in the art at 
the rime the invention was made to have further modified Cheng et al. by the 
teachings of Al-omari et al. 3 since Al-omari et al. teaches "a system and method for 
optimizing complex SQL database queries" (see 3:18-19), 

Applicants' attorney disagrees with this analysis. 

The combination of Cheng, Cochrane and Al-omari does not teach or suggest all the 
limitations recited in Applicants 3 independent claims 1, 4 and 1. Consider the cited portions of 
Cheng, Cochrane and Al-omari, which are set forth below: 

Cheng: Abstract 

In the early 1980's, researchers recognised that semantic information stored 
in databases as integrity constraints could be used for query optimization. A new set 
of techniques called semantic query optimization (SQO) was developed. Some of the 
ideas developed for SQO have been used commercially, but to the best of our 
knowledge, no extensive implementations of SQO exist today. 

In this paper, we describe an implementation of two SQO techniques, 
Predicate Introduction and Join EUmination, in DB2 Universal Database. We 
present the implemented algorithms and performance results using the TPCD and 
APB-1 OLAP bendimarks. Our experiments show that SQO can lead to dramatic 
query performance improvements. A crucial aspect of our implementation of SQO is 
the fact that it does Qot rely on complex integrity constraints (as many previous SQO 
techniques did); we use only referential integrity constraints and check constraints. 

Cheng: Page 2. Rxample 1 

Example 1. Consider the following two queries (both asked against the 
TPCD [19]). The first query illustrates the technique of Join Elimination. 
Ql: select p_name, p_retailprice, s_name» s_address 

from tpcd.lineitem, tpedpartsupp, tpedpart, tpc&suppliei 

where p_partkey = ps_partkey and 

s_suppkey = ps_ suppkey and 
ps'_parckey = Lpartkey and 
ps_suppkey = l__auppkcy and 
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Lshipdate between '1994-01-01* and 
'1996-06-30' and Ldiscounc > 0.1 

group by p_jiame, p_retailprice, s^name, s^address 

order by p_namc, s_name; 

Cheng: Page 5. Query 1 

Let the query be Ql of Example 1. The graphs describing the structure of 
the joins of the query are shown in Figure 1 . 

<graph$> 

Thus, Q, can be optimised into Q'. 

Q' : . select p_name, p^ctailprice, s_name, s_addre$s 

from tpcd.lineitem, tpedpart, tpcdsupplier 

where p_partkey " l_partkey and 

s^suppkey = l_$uppkey and 
Lshipdate between '1994-01-01' and 
4 l996-06-30> and Ldiscount > OA 

group by p^name, p_retailprice, s_name, s_addre$$ 

order by p_name, s_name; 



Cochrane: Col. 7, Lines 26-30 

Generally, the query parser 92 Jexes, parses, and semanrically checks a query, 
producing an internal representation (a ''query graph model") that is rewritten and 
submitted to the optimizer which generates an op timis ed query execution plan. 

Cochrane: Col. 7 T Lines 44-48 

The system of FIG. 5 employs the invention ro produce a QGM in which 
the number of GROUP BYs necessary to execute a GROUP BY with multiple 
GROUPING SETS, concatenated ROLLUPs, or a CUBE has been reduced. 

Cochrane: Col. 8, lines 26-42 

Now, utilizing the principles of the present invention, and noting the 
previously derived intersection results shown above at (l)-(4), it becomes possible to 
construct a query graph model that includes a stacking of GROUP BYs that results 
in the computation and planning of only 5 GROUP BY$ as opposed to the 9 
requixed in FIG. 6. This query graph model is shown in FIG, 7. It should be 
emphasized that the query graph model of FIG. 7 produces results that are identical 
to the solution provided in FIG 6, widi only 5 GROUP BY operations, a 
considerable economy in computational overhead. Indeed, this reduction in the 
number of GROUP BYs may, in an RJDBMS implementing large multi-dimensional 
tables and subject to complex OLAP queries, be necessary to implement the query. 
This is due to the fact that the size of such queries, combined with the prior art, can 
require such large-scale computational assets as to render the query incapable of 
implementation. 
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Cochrane: Col. 11, line 62 - col, 12 r line 15 

As an example, consider the followg: GROUP BY ROLLUP(a,b), 
ROLLUP(x,y) in which the GROUP BY*s for ROLLUP(a,b) are: 
GROUP BY(a,x,y) 
GROUP BY(x,y) 

and die GROUP BY's for ROLLUE(x,y) are: 
GROUP BY(a,b,x) 
GROUP BY(a,b) 

Now, the base group for ROLLUP(a,b)ROLLUP(x,y) is determined by base 

step: 



UNION1 

111 

| 1 GROUP BY(x,y) 

III 

| GROUP BY(a lX ,y) 
II 

GROUP BY(a,b,x,y) 
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Al-omari: FIG. 3D 
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Al-omari: col. 10. lines 36-48 

Memo; A memo is a search data structure used by the optimizer for 
representing elements of the search space. The Memo is organized into equivalence 
classes denoted as groups. Each group includes one or more logical and physical 
expressions that are semanrically equivalent to one another. Expressions are 
semanticaUy equivalent if they produce the identical output. Initially each logical 
expression of the input query tree is represented as a separate group in Memo. As 
the optimizer applies rules to the expressions in the groups, additional equivalent 
expressions and groups are added. Each group also contains one or more plans and 
contexts. A context represents plans having the same optimization goal. 

Al-omari: col 14, lines 26-35 and lines 41-43 (actually lines 26-50) 
Referring to FIGS. 3A-3E, the Memo 122 includes one or more groups 302, 
where each group 302 contains an array of pointers to one or more logical 
expressions 304, an array of pointers to one or more physical expressions 306, an 
array of pointers to one or more contexts 308, an array of pointers to one or more 
plans 305, and an exploration pass indicator 307. A logical expression, physical 
expression, context, and plan are described in more detail below. An exploration pass 
indicator 307 indicates for each pass whether or not the group has been explored. 
Preferably, the exploration pass indicator is a bitmap having n bits with one or more 
bits representing a particular pass and indicating whether or not exploration was 
performed in the pass. 

Each logical expression 304 is represented as a data structure that stores the 
particular expression 328 and has pointers 331 associated with each input expression 
329. Each pointer 331 has a link mode 330 that specifics the datum that the pointer 
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addresses. Preferably there axe two link modes associated with an input expression: a 
memo mode and a binding mode. In memo mode, the pointer 331 identifies the 
group corresponding to the input expression. In binding mode, the pointer 331 
identifies a logical repression that is part of a binding. 

Al-omari: col. 3. lines 18-19 

The invention is a system and method for opti mizin g complex SQL database 

queries. 

Applicants' attorney respectfully submits that the combination of" Cheng, Cochrane and Al- 
omari does not teach or suggest die limitations "during compilation of the query, maintaining a 
GROUP BY clause with one or more GROUPING SETS, ROLLUP or CUBE operations in its 
original form, instead of rewriting the GROUP BY clause, until after query rewrite/* and "at a later 
stage of query compilation, transkting the GROUP BY clause with the GROUPING SETS, 
ROLLUP or CUBE operations into a plurality of levels, wherein each of the levels has one or more 
grouping sets comprised of grouping columns, and generating a query execution plan for the query 
with a super group block having an array of pointers, wherein each pointer points to die grouping 
sets for a particular one of the levels." 

For example, the query of Cheng merely illustrates the technique of join elimination, in the 
context of semantic query optimization (SQO). However, Cheng merely shows the GROUP BY 
clause in the same form in both the original query and the optimised query, indicating that the 
GROUP BY clause is not "maintained during compilation" and then "translated at a later stage of 
query compilation," as recited in Applicants' claims. Instead, the GROUP BY clause of Cheng is 
apparently left untouched daring the join elimination optimization. Moreover, the GROUP BY 
clause in Cheng does not have GROUPING SETS, ROLLUP or CUBE operations in its original 
form, as admitted by the Office Action. Therefore, the query of Cheng, and die example cited by 
the Office Action, have no relevance to Applicants 3 clairns- 

In another example, the description from Cochrane set forth above merely describes the 
translation of a query into a "query graph model" daat is rewritten and submitted to an optimizer 
which generates an oprimized query execution plan, wherein the optimization of GROUP BYs is 
perfonned by stacking, which reduces the number of GROUP BYs while producing identical 
results. However, this optitoization scheme of Cochrane says nothing about maintaining a GROUP 
BY clause with one or more GROUPING SETS, ROLLUP or CUBE operations in its original 
form, instead of rewriting the GROUP BY clause, until after query rewrite. Instead, the 
optimization scheme of Cochrane reduces the GROUP BYs during query rewrite, which means that 
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the GROUP BY clause is not maintained in its original form until after query rewrite, but instead the 
GROUP BY clause is rewritten. 

In yer another example, the description from Al-omari set forth above describes a memo 
structure that is organised into equivalence classes denoted as groups, wherein each group includes 
one or more logical and physical expressions that are semanrically equivalent to one another in that 
they produce an identical output However, the groups in Al-omari are in no way equivalent to 
Applicants' claimed super gtoup block. Specifically, the memo structure of Al-omari includes one or 
more groups, where each group contains an array of pointers to one or more logical expressions, an 
array of pointers to one or more physical expressions, an array of pointers to one or more contexts, 
an array of pointers to one or more plans, and an exploration pass indicator. In Applicants' claims, 
on the other hand, the super group block supports the translation of a GROUP BY clause with the 
GROUPING SETS, ROLLUP or CUBE operations into the plurality of levels, wherein each of the 
levels has one or more grouping sets comprised of grouping columns, the super group block has an 
array of pointers, and each pointer of the super group block points to the grouping sets for a 
particular one of a plurality of levels. This super group block of Applicants' claims recites different 
structure and fonctions as compared to the memo structure of Al-omari. 

Thus, Applicants' attorney submits that independent claims 1, 4 and 7 are allowable over the 
combination of Cheng, Cochrane and Al-omari. Further, dependent claims 2, 3, 5, 6, 8 and 9 arc 
subrnitted to be allowable over the combination of Cheng, Cochrane and Al-oman in the same 
manner, because they are dependent on independent claims 1, 4, and 7, respectively, and thus 
contain all the limitations of the independent claims. In addition, dependent claims 2, 3, 5, 6, 8 and 
9 recire additional novel elements not shown by the combination of Cheng, Cochrane and Al-omari. 

IV. Conclusion 

In view of the above, it is submitted that this application is now in good order for allowance 
and such allowance is respectfully solicited 
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Should the Examiner believe minor matters still remain that can be resolved in a telephone 
interview, the Examiner is urged to call Applicants' undersigned attorney. 

Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicants 

Howard Hughes Cefltct 

6701 Center Drive West, Suite 1050 

Los Angeles, California 90045 

(310)641-8797 
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Date: April 28, 2008 • By:_ 

NamS: tteorge H. Gates 
GHG/ Reg. No.: 33,500 
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